Introduction {#sec1-1}
============

Upper airway diseases can involve any anatomical site from the nose to the carina necessitating thorough visualization of the affected area. These regions are in dark narrow passages and its visualization is essential for the practice of otorhinolaryngology. Traditionally, this visualization has been achieved with the use of mirrors and various sources of light. The technique of mirror visualization is one of the skills of the practicing otorhinolaryngologist, which enables him to visualize the areas of his interest for the purpose of making a diagnosis and/or at times to perform limited interventions.\[[@ref1]\] Progressive technological advancement in the areas of optics, illumination, and video technology has improved our ability to conduct such visualization with improved image quality and its ability to store these images in retrievable formats.\[[@ref1]\] Flexible nasopharyngoscope enables examination of the upper airway, hypopharynx, and larynx, and also provides the capability to concurrently perform a biopsy from any suspicious area or growth. Fiber-optic nasopharyngoscopy can allow visualization of the following structures: nasal cavity, septum, middle meatal space and infundibulum, frontal recess, sphenoid ethmoid recess, turbinates, posterior choanae, eustachian tube orifices, adenoids, nasopharynx, posterior surface of the uvula and palate, velopharyngeal valve, adenoids, base of the tongue, pharyngeal and lingual tonsils, vallecula, pyriform spaces, epiglottis/supraglottis, glottis with mobility or immobility of the vocal folds and arytenoids, and immediate subglottis space.

This study aimed to evaluate the diagnostic effectiveness of flexible nasopharyngolaryngoscopy.

Materials and Methods {#sec1-2}
=====================

A total of 100 patients with upper airway related symptoms or with anterior neck swelling and for whom thyroidectomy procedure was indicated, were included in the study. Informed consent was taken for the procedure.

The equipment used was Xion Flexible Fiber-optic nasopharyngolaryngoscope with video monitoring \[[Figure 1](#F1){ref-type="fig"}\].

![Xion Flexible Fiber-optic nasopharyngolaryngoscope with video monitoring](JFMPC-8-3399-g001){#F1}

As preparation, the nose was sprayed with a solution of topical decongestant agent and local anesthetic (4% xylocaine solution and xylometazoline) 10 min before the procedure. The nose was not packed with this solution. The throat was further sprayed with the local anesthetic.

Under sterile conditions, the flexible nasopharyngolaryngoscope was passed transnasally and the required area visualized and examined. Savlon (Cetrimide 3.0% w/v + Chlorhexidine Gluconate 0.3% w/v) solution was used as defogging solution whenever necessary. All procedures were done as day cases. A structured proforma was designed for the study. The data collected included the biodata (age and sex), presenting symptoms/indications for the procedure and findings at nasopharyngolaryngoscopy. The data were statistically analyzed using SPSS version 24.

The patients who did not consent and patients less than 5 years of age who might not cooperate well for the procedure were excluded from the study.

Results {#sec1-3}
=======

A total of 100 patients had the procedure being performed during the study period. [Table 1](#T1){ref-type="table"} showed the age and gender distribution of the patients. The mean age and standard deviation of the respondents were 47.3 ± 16.4 years with more than half (71.0%) of them being females. The male to female ratio was 1:2.4. The majority of the patients were in the age range of 60 years and above (28.0%) while the minority were less than 20 years (6.0%). [Figure 2](#F2){ref-type="fig"} showed that majority of the patients were 40 years and above. Indications for nasopharyngoscopy among the patients were illustrated in [Table 2](#T2){ref-type="table"}. Goiter/Thyroid cyst (45.0%) accounted for the highest indication. Others were hoarseness (26.0%), epistaxis (6.0%), and foreign body (5.0%). Most of the patients who had the procedure done had normal findings (59.0%) \[[Table 3](#T3){ref-type="table"}\]. Nasal mass was seen in 15.0%, bilateral vocal cord nodules (5.0%), sloughs over the oropharynx and epiglottis in 6.0%, laryngeal tumor in 4.0%, and right atrophic vocal cord in 2.0%. [Table 4](#T4){ref-type="table"} illustrated the indications distributed by gender. There was a statistically significant relationship between different indications for nasopharyngoscopy and gender at the 0.05 level (*P* \< 0.001). All the patients with goiter/thyroid cyst were female (*n* = 45,100%). Most of the patients who had the procedure for epistaxis were male (*n* = 4,66.7%) and female accounted for (*n* = 2,33.3%). However, those patients who had it for chronic rhinosinusitis, throat pain, laryngeal tumor, and corrosive ingestion were all male (100.0%). [Table 5](#T5){ref-type="table"} depicted that the relationship between nasopharyngoscopic findings and gender was statistically significant at the 0.05 level (*P* \< 0.001). Of the 59 patients with normal findings, 47 (79.7%) were female and 12 (20.3%) were male \[[Table 5](#T5){ref-type="table"}\]. All patients with vocal cord nodules and paresis were female (100.0%). [Table 6](#T6){ref-type="table"} showed that there was a statistically significant relationship between different indications for nasopharyngoscopy and age at 0.05 level (*P* = 0.001). Majority of the patients were 40 years and above in age (71.0%) with goiter (preoperative for thyroidectomy) being the highest followed by hoarseness (*n* = 18,69.2%). The relationship between nasopharyngoscopic findings and age \[[Table 7](#T7){ref-type="table"}\] was not however statistically significant at 0.05 level (*P* = 0.317).

###### 

Age and gender of patients

  Variable               Frequency (*n*=100)   Percentage (%)
  ---------------------- --------------------- ----------------
  Age group (in years)                         
   \<20                  6                     6.0
   20-29                 8                     8.0
   30-39                 15                    15.0
   40-49                 30                    30.0
   50-59                 13                    13.0
   60 and above          28                    28.0
   Mean±SD               47.3±16.4             
   Range                 10-82                 
  Gender                                       
   Male                  29                    29.0
   Female                71                    71.0

![Age \<40 and ≥40 years](JFMPC-8-3399-g002){#F2}

###### 

Indications for nasopharyngoscopy

  Variable                    Frequency (*n*=100)   Percentage (%)
  --------------------------- --------------------- ----------------
  Indication                                        
   Foreign body               5                     5.0
   Goitre/Thyroid cyst.       45                    45.0
   Hoarseness                 26                    26.0
   Epistaxis                  6                     6.0
   Difficulty in swallowing   2                     2.0
   Nasal mass                 8                     8.0
   Chronic rhinosinositis     2                     2.0
   Throat pain/Odynophagia    2                     2.0
   Laryngeal tumour           2                     2.0
   Corrosive ingestion        2                     2.0

###### 

Patients' nasopharyngoscopic findings

  Variable                                         Frequency (*n*=100)   Percentage (%)
  ------------------------------------------------ --------------------- ----------------
  Finding                                                                
   Normal                                          59                    59.0
   Bilateral vocal cord nodules                    5                     5.0
   Left vocal cord paresis                         3                     3.0
   Slough over the oropharynx and the epiglottis   6                     6.0
   Fish bone in the left vallecular area           2                     2.0
   Nasal mass                                      15                    15.0
   Right vocal nodules                             2                     2.0
   Atrophic right vocal cord                       2                     2.0
   Bilateral vocal cord paresis                    2                     2.0
   Laryngeal tumour                                4                     4.0

###### 

Indications distributed by gender

  Variable                   Gender      Chi square   *P*      
  -------------------------- ----------- ------------ -------- ---------
  Indication                                                   
  Foreign body               2 (40.0)    3 (60.0)     47.161   \<0.001
  Goitre/Thyroid cyst.       0 (0.0)     45 (100.0)            
  Hoarseness                 11 (42.3)   15 (57.7)             
  Epistaxis                  4 (66.7)    2 (33.3)              
  Difficulty in swallowing   0 (0.0)     2 (100.0)             
  Nasal mass                 4 (50.0)    4 (50.0)              
  Chronic rhinosinositis     2 (100.0)   0 (0.0)               
  Throat pain/Odynophagia    2 (100.0)   0 (0.0)               
  Laryngeal tumour           2 (100.0)   0 (0.0)               
  Corrosive ingestion        2 (100.0)   0 (0.0)               
  Total                      29 (29.0)   71 (71.0)             

###### 

Patients' nasopharyngoscopic findings distributed by gender

  Variable                                         Gender      Chi square   *P*      
  ------------------------------------------------ ----------- ------------ -------- ---------
  Finding                                                                            
   Normal                                          12 (20.3)   47 (79.7)    35.441   \<0.001
   Bilateral vocal cord nodules                    0 (0.0)     5 (100.0)             
   Left vocal cord paresis                         0 (0.0)     3 (100.0)             
   Slough over the oropharynx and the epiglottis   2 (33.3)    4 (66.7)              
   Fish bone in the left vallecular area           2 (100.0)   0 (0.0)               
   Nasal mass                                      9 (60.0)    6 (40.0)              
   Right vocal nodules                             0 (0.0)     2 (100.0)             
   Atrophic right vocal cord                       0 (0.0)     2 (100.0)             
   Bilateral vocal cord paresis                    0 (0.0)     2 (100.0)             
   Laryngeal tumour                                4 (100.0)   0 (0.0)               

###### 

Indication of findings distributed by age

  Variable                    Age (in years)   Chi-square   *P*      
  --------------------------- ---------------- ------------ -------- -------
  Indication                                                         
   Foreign body               5 (100.0)        0 (0.0)      28.042   0.001
   Goitre/Thyroid cyst.       10 (22.2)        35 (77.8)             
   Hoarseness                 8 (30.8)         18 (69.2)             
   Epistaxis                  0 (0.0)          6 (100.0)             
   Difficulty in swallowing   0 (0.0)          2 (100.0)             
   Nasal mass                 2 (25.0)         6 (75.0)              
   Chronic rhinosinositis     2 (100.0)        0 (0.0)               
   Throat pain/Odynophagia    0 (0.0)          2 (100.0)             
   Laryngeal tumour           0 (0.0)          2 (100.0)             
   Corrosive ingestion        0 (0.0)          2 (100.0)             
  Total                       29 (29.0)        71 (71.0)             

###### 

Patients' nasopharyngoscopic findings distributed by age

  Variable                                       Age (in years)   Chi square   *P*      
  ---------------------------------------------- ---------------- ------------ -------- -------
  Finding                                                                               
   Normal                                        19 (32.2)        40 (67.8)    11.536   0.317
   Bilateral vocal cord nodules                  2 (40.0)         3 (60.0)              
   Left vocal cord paresis                       0 (0.0)          3 (100.0)             
   Slough over the oropharynx & the epiglottis   2 (33.3)         4 (66.7)              
   Fish bone in the left vallecular area         2 (100.0)        0 (0.0)               
   Nasal mass                                    4 (26.7)         11 (73.3)             
   Right vocal nodules                           0 (0.0)          2 (100.0)             
   Atrophic right vocal cord                     0 (0.0)          2 (100.0)             
   Bilateral vocal cord paresis                  0 (0.0)          2 (100.0)             
   Laryngeal tumour                              0 (0.0)          4 (100.0)             
  Total                                          29 (29.0)        71 (71.0)             

Discussion {#sec1-4}
==========

The development of flexible endoscope has increased both the diagnostic and therapeutic indications in clinical practice,\[[@ref2]\] with the advantage of its simplicity in usage\[[@ref3]\] and the need for only local anesthesia. Fiber-optic imaging was initially developed in the 1930s by a medical student named Heinrich Lamm who intended to visualize inaccessible regions of the body with his invention. Fiber-optic imaging became more visible in the medical literature during the 1950s with further innovations by Hopkins and Storz.\[[@ref4]\] By 1963, Hirschowitz designed a medically functional fiber-optic scope with higher resolution, lighting, suction, and instrument ports.\[[@ref5]\] Current fiber-optic nasopharyngoscopes are lighted, are flexible with 2-way articulation, provide inline viewing with photo and video capabilities, and can have a distal diameter as small as 2 mm. Endoscopes with calibrations provide useful sizing information for laryngeal structures.\[[@ref6][@ref7][@ref8]\] and help in determining the extent of airway lesions.\[[@ref7][@ref8]\]

Nasolaryngoscopy is very useful in the visualization of the nose, pharynx, and larynx in head and neck examination.\[[@ref9][@ref10]\] The procedure has diverse indications.

Conclusion {#sec1-5}
==========

This study substantiates the contention that flexible nasopharyngolaryngoscopy is a very effective diagnostic tool for the patients presenting with upper airway related symptoms However, this is not amenable for use in patients with laryngeal/hypopharyngeal tumor, which requires rigid direct laryngoscopy under general anesthesia. Some of the tumor patients may not be fit for general anesthesia due to comorbid conditions; in such patients, flexible nasoendoscopy can prove to be an effective tool particularly to obtain a tissue diagnosis.
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